We report on experimental and calculated occupied and unoccupied electronic distributions of crystalline A12Cu and various Al-Cu-Fe alloys. The experiments have been carried out by means of soft-x-rayspectroscopy and photoelectron-spectroscopy techniques. The densities of states have been calculated using either the linear-muffin-tin-orbital atomic-sphere-approximation or the augmented-plane-wave methods. The comparison between experiment and calculations is discussed. We pay special attention to the effect of Fe in the various alloys and emphasize the role of Al atom neighbors. We propose that changes in Al site occupancy that induce changes in Al p-d hybridization near the Fermi level could be responsible for the modifications of the densities of states observed in quasicrystalline Al-Cu-Fe phases with respect to the crystalline Al-Cu2Fe alloy.
II. EXPERIMENTS A. Experimental procedure
The investigation of the electronic states distributions was carried out by means of soft-x-ray-emissionspectroscopy (SXES) and soft-x-ray-absorptionspectroscopy (SXAS) techniques.
Indeed, SXES and SXAS are known to provide separately information on occupied and unoccupied electronic distributions because the x-ray transitions involve, respectively, an inner level of the sample and either outest filled or first empty band states (occupied and unoccupied bands denoted, respectively, OB and UB). These transitions are partial because they are governed by dipole selection rules and they are also local since the inner level belongs to a specific atom in the sample. Since the measured spectral intensities are proportional to the result of the convolution of the partial OB or UB DOS's and the energy distribution of the inner level involved in the x-ray transition, the shapes of the experimental x-ray spectra are directly related to those of the corresponding DOS's. However, the x-ray transitions are also dependent on x-ray transition probabilities. We note that in the analyzed spectral ranges, usually these transition probabilities are taken to be constant 2. A17cu2I'e We present in Fig. 8, top Figure 9 shows the total DQS for A150Cu37 5Fe, 2 5, as calculated by the APW method. The curves correspond to the DOS for the theoretical equilibrium lattice con- Fig. 9 shows the total Al DOS; the intensity is very low as compared to the total DOS. The reader should note that in the APW calculations, the partial DOS are projected within the muf5n-tin spheres; therefore, the sum of all partial DOS at a given energy is significantly smaller than the total DOS. In Fig. 10 , the Al partial DOS is shown: the s character in the top panel, the p character in the middle panel, and the d character in the bottom panel. The peaks associated with the Al p character are the most intense, the s character peaks are the next most intense, and the d character peaks are the least intense. In agreement with the previous DOS presented in this paper, the Al s states The last example is plotted in Fig. 11 perimental curves (Fig. 17) . For the I-spectra, a similar situation exists between theoretical and experimental curves. In this case, however, there is some question about oxide contribution to the experimental results in an energy range centered about 5 eV from EF. %'hen the experimental spectra are compared with the calculated spectra for A168 75Cu]8 75Fe $2 5 the I-spectrum shows improved agreement with respect to the relative intensity of the peaks, but shows a shift in the position of the peak nearer to EF and of the minimum between the two peaks of the curves [ Fig. 18(a) ]. The K spectrum calculated for A168 75CU18 75Fe&2 5 is significantly different from the experimental spectrum and the spectrum calculated for A150Cu37 5Fe, 2 5. For A16& 75Cu&8 75Fe, 2 5, the calculated IC spectrum shows only one distinct structured peak [ Fig.  18(b) . Flank, J.
